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Abstract 
 

 

 

 Purpose  

To evaluate and understand the clinical behaviour and radiological correlates of tumours 

originating from the posterior pituitary gland.  To review the management strategy for these 

rare tumours and add to the limited existing literature. 

 

 

 Methods  

Retrospective review of eight patients (5 pituicytomas, 2 spindle cell oncocytomas and 1 

granular cell tumour) managed at our institution between 2004 and 2019. The patients’ 

clinical course, histological features and radiological findings were reviewed. Their 

management and long-term follow-up is presented and compared to the literature. 

 

 

 Results 

Long term follow-up ranged from 1 to 9 years. There was one recurrence in a patient with 

Spindle Cell Oncocytoma which was treated with radiotherapy. The endoscopically managed 

cases resulted in complete tumour excision with no recurrence. 

 

 

 Conclusions 

Epidemiological data on primary tumours of the neurohypophysis is limited due to the rarity 

of these tumours. This study adds to the literature that these tumours behave as WHO grade I 

tumours, however, close follow-up is recommended as a few cases have shown recurrence. 

The endoscopic approach resulted in better gross total tumour resection rate in this series.  
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Pituicytoma and Spindle cell oncocytoma – One unit’s experience and literature review. 

 

Introduction 

 

Pituicytoma, spindle cell oncocytoma and granular cell tumour (GCT) of the sellar region are 

distinct, rare tumours of the neurohypophysis. They are considered as Grade 1 in the 2016 

World Health Organization (WHO) classification of tumours of the central nervous system. 

The International Classification of Diseases for Oncology (ICD-O) codes the behaviour of 

GCT and spindle cell oncocytoma as 0, meaning they are considered benign tumours. 

Pituicytoma is coded as 1, meaning unspecified, borderline or uncertain behaviour.(1)  These 

tumours are now considered to have a common origin from pituicytes of the neurohypophysis.  

This is based on their common immunostaining for the thyroid transcription factor 1 (TTF-1) 

(2)(3). In the literature to date only 170 cases have been reported, therefore knowledge about 

their clinical behaviour and growth patterns is limited. Although there is no established optimal 

therapeutic protocol, full resection is generally agreed to be the treatment goal, in light of 

emerging reports of recurrence (4). The histological diagnosis is not usually known at the time 

of surgery however, and since these tumours can be vascular, complete resection is more 

challenging than for pituitary adenomas and may not always be a safe option (5). Radiological 

features may hint at an unusual tumour with avid enhancement and flow voids within the 

tumour having been described (6). We report our unit’s experience with these rare tumours 

over a fifteen-year period and describe the challenges encountered in management as well as 

review the literature. 

 

 

Methods 

 

We identified patients from our histopathology database. The clinical manifestations, 

radiological features and histological characteristics were then reviewed retrospectively. The 

surgical strategies and long term follow up are also reported. A review of the literature was 

carried out to identify patterns and similarities reported by other centres.  

 

 



Results 

 

Between the period of 2004 – 2019, there were eight patients in total, five pituicytomas, two 

spindle cell oncocytoma and one granular cell tumour, who underwent surgery at our unit. 

There were five men and three women with a median age at diagnosis of 56. The presentation 

was varied, four were incidental findings, two patients presented with hypogonadotrophic 

hypogonadism, one patient presented with visual disturbance and field loss, and one patient 

presented with an intraventricular haemorrhage into a large tumour. Seven patients underwent 

transphenoidal resection of the tumour (four microscopic and three endoscopic). One patient 

who had a large tumour with intraventricular extension underwent a transcranial endoscopic 

biopsy. 

All three endoscopic transphenoidal procedures achieved full clearance of the tumour (case 5, 

6 and 7). Out of the four microscopic transphenoidal procedures, one patient had complete 

resection (Case 1), one had a small residual on the postoperative imaging (Case 3), one 

resection was subtotal, and this patient had a recurrence of their spindle cell oncocytoma which 

was discovered on radiological surveillance and was treated with radiotherapy (Case 2). One 

patient underwent a partial debulking initially. During surgery there was brisk bleeding 

encountered and the smear initially was reported as meningioma. Afterwards, the formal 

histopathology revealed a pituicytoma and therefore a further procedure was carried out after 

three weeks to remove the rest of the tumour (Case 4). One patient who presented with an 

intraventricular haemorrhage only underwent a biopsy of the tumour (Case 8). (Table 1) 

Six out of 8 patients were found to have anterior pituitary dysfunction pre-operatively. Two 

patients acquired hormone deficiencies post operatively (case 2 and case 3). 

The details of each case can be found below categorised according to their surgical 

management. The case order presented below is based on their sequential presentation to our 

unit. 

 

Microscopic Transphenoidal resection – Cases 1, 2, 3 and 4 

Case 1 

55- year old male who presented to the psychosexual clinic with low libido. He was 

investigated and found to have low testosterone and Growth hormone (GH). Imaging revealed 

a sellar and suprasellar mass abutting the optic chiasm. He was offered surgery and underwent 

a microscopic resection. Full clearance was achieved intraoperatively. A CSF leak was noted 



during the procedure. A fat graft was applied to the sellar floor and CSF lumbar drainage for 

five days was instituted. He made a good postoperative recovery but was lost to follow up as 

he moved to a different region. 

 

Case 2 

55-year-old female with Turner’s syndrome was found to have a sellar mass, with suprasellar 

extension, on an MRI scan carried out in 2009 to investigate dizziness. On further investigation 

she was also found to have low Thyroid stimulating hormone (TSH) and GH as well as a 

bitemporal field deficit. She underwent a microscopic transsphenoidal resection of what was 

presumed to be a pituitary adenoma. Histology, however, revealed a moderately cellular 

tumour composed of spindled cells with plump eosinophilic cytoplasm and elongated variably 

pleomorphic nuclei. The tumour cells in places were admixed with dense clusters of small 

reactive lymphocytes. The tumour cells lacked GFAP immunostaining but was TTF1, S100 

and EMA positive, in keeping with a spindle cell oncocytoma. The proliferation fraction was 

low (Figure 1-A).  

Surgery was straight forward, however a small residual was seen on the post-operative imaging 

in the right parasellar region. She developed panhypopituitarism and required cortisol 

replacement. Annual surveillance imaging was carried out for five years then the interval was 

increased to two yearly. In 2017, eight years after her surgery, the residual was seen to have 

increased in size (Figure 2). There was again a suprasellar component which was in close 

proximity to the optic apparatus. She was offered radiotherapy to this recurrence rather than 

re-do surgery since she had developed significant cardiac risk factors over the years. She 

received 54Gy of IMRT over thirty sessions. Further surveillance imaging showed 

improvement in the tumour bulk. She has now completed 9 years of follow up since her 

surgery. 

 

Case 3 

71-year-old male who sustained a parietal lobe infarct and underwent an MRI which showed 

an incidental finding of a sellar mass. On surveillance scan the tumour was seen to increase in 

size and he was offered surgery. He underwent a microscopic transsphenoidal operation in 

2010. During surgery the tumour was found to be tough, grey and gelatinous. Histology of the 

tumour was in keeping with spindle cell oncocytoma comprising cells with elongated nuclei 

and plump eosinophilic cytoplasm. The tumour cells showed diffuse nuclear labelling for TTF-

1, widespread labelling for EMA, patchy immunoreactivity for S100 and absent GFAP 



expression. Full clearance was thought to have been achieved during surgery however, a small 

residual was noted on the postoperative MRI scan. Post operatively the patient was found to 

have growth hormone deficiency. On surveillance scanning the residual remained stable in size 

for four years. The patient died from an unrelated cause after five years. 

 

Case 4 

80-year-old female found to have a bitemporal hemianopia after complaining of visual 

disturbance in 2016. She was also found to have a low TSH and cortisol and was started on 

replacement. Her MRI scan revealed a large sellar and suprasellar mass, elevating and causing 

compression of the optic chiasm. She underwent a transsphenoidal microscopic resection 

where the tumour was found to be very vascular. The tumour was debulked but not completely 

removed due to the brisk bleeding encountered. The tumour cells with elongated nuclei and 

indistinct cell boundaries were arranged in broad fascicles. (Figure 1- B) The tumour cells were 

diffusely positive for TTF-1, S-100 and showed weak patchy positivity for Epithelial 

Membrane Antigen (EMA), which in conjunction with the morphology confirmed pituicytoma, 

WHO grade I.  

Given this histological diagnosis, she underwent a further operation a few weeks later to further 

debulk the tumour due to the increased likelihood of recurrence. She has now completed three 

years of follow up with no signs of tumour recurrence. (Figure 3) 

 

Endoscopic Resection – Cases 5, 6 and 7 

 

Case 5 

56-year-old male presented with a one-year history of loss of body hair, low libido and low 

muscle mass. He was found to have hypogonadotrophic hypogonadism as well as low cortisol, 

secondary hypothyroidism and a raised prolactin. His MRI scan revealed a sellar and 

suprasellar mass distorting the pituitary stalk but not in contact with his optic chiasm (Figure 

4, A and B). He underwent endoscopic transsphenoidal resection in 2015 where a gross total 

resection was achieved radiologically. The tumour was firm and rubbery and moderate 

bleeding was encountered during surgery. The histology and immunoprofile (notably nuclear 

labelling for TTF-1 in the tumour cells) was compatible with a pituicytoma, WHO grade I. He 

is currently undergoing annual surveillance imaging where no tumour recurrence has been 

noted.  



 

Case 6 

44-year-old male with an incidental finding of a sellar mass on an MRI scan done to investigate 

headaches. Further investigation revealed primary hypothyroidism. The MRI revealed an 

avidly enhancing sellar and suprasellar mass (Figure 4, C and D). The radiological differential 

diagnosis included histiocytosis, germ cell tumour, craniopharyngioma, pituicytoma and 

astrocytoma. He underwent an extended endoscopic resection of his mass were a complete 

resection was achieved. He made a good recovery and has completed two years of follow up. 

Histology showed a moderately cellular lesion with the majority of cells demonstrating spindle 

shaped morphology. Immunohistochemistry showed the tumour cells to be positive for TTF-1 

(nuclear) as well as S100. 

 

Case 7 

36-year-old female with an incidental finding of a sellar mass on a CT scan that was carried 

out to investigate a transient episode of weakness. On further investigation, it transpired that 

this mass had already been discovered 9 years prior at another hospital, also incidentally. At 

the time the patient was told that this was an incidental finding of a non-functioning pituitary 

adenoma and she was discharged.  

An MRI scan revealed that this mass had increased in size over the nine-year period and it 

was now abutting the optic chiasm. Visual field testing revealed a superior quadrantanopia 

(Figure 5). 

Given the significant change in size and the threat to her vision, surgery was offered. 

The lesion was completely resected via an endoscopic transsphenoidal approach. Histology 

revealed a cellular tumour composed of sheets of plump and spindled granular cells with 

abundant eosinophilic cytoplasm. There were minimal atypia and mitotic activity with no 

necrosis. Immunohistochemistry showed delicate membranous GFAP staining. EMA was 

negative and S-100 showed patchy expression in granule cells. TTF-1 was positive in tumour 

cells with a low Ki-67. Based on the morphological features, the diagnosis of granular cell 

tumour rather than pituicytoma or spindle cell oncocytoma was made. 

 

Case 8 

56-year-old gentleman who presented with headache and confusion in 2018, was found on CT 

scan to have an intraventricular haemorrhage with an underlying mass and ventriculomegaly. 

The MRI revealed a suprasellar mass extending into the ventricle (Figure 6). He underwent a 



transcranial endoscopic septostomy and biopsy of the tumour and insertion of a ventriculo-

peritoneal shunt. Histology revealed a moderately cellular tumour with spindled morphology 

and immunoreactivity for TTF-1 and focally S-100, in keeping with pituicytoma, WHO grade 

I. The patient was managed conservatively since his performance status was poor. Invasive 

treatment was not deemed appropriate by the multi-disciplinary team. 

Discussion  

 

Pituicytoma, spindle cell oncocytoma and GCTs are rare entities (1). Even in our large 

Neurosurgical centre, with over two hundred pituitary surgeries performed per year, only eight 

patients were diagnosed over a fifteen-year period. In the literature there are less than 300 

reported cases to date, consisting mostly of case reports and a few case series of 2 – 11 

patients.(Table 2) (1,3,7–12)(2,4,7–13) Both pituicytoma and spindle cell oncocytoma were 

recognised as new and separate brain tumour entities and first included in the fourth edition of 

the WHO Classification of Tumours of the Nervous System (WHO 2007) (14-15). Since then 

increasing evidence suggests that pituicytoma and spindle cell oncocytoma, in addition to 

granular cell tumour of the sellar region, may constitute a spectrum of a single biological 

tumour entity (1). Since the first description of these tumours, it has been demonstrated that all 

three entities, similar to normal, non-neoplastic pituicytes, show diffuse immunoreactivity for 

TTF-1. Therefore it is plausible that granular cell tumours of the sellar region and spindle cell 

oncocytomas are variants of pituicytoma with either lysosome-rich or mitochondria-rich 

cytoplasm (2). Based on this, it has also been proposed to reclassify spindle cell oncocytomas 

as oncocytic pituicytomas and granular cell tumours as granular cell pituicytomas. The clinical 

presentation is from mass effect of the tumour, thus similar to non-functioning pituitary 

adenomas and the diagnosis is therefore rarely suspected preoperatively. In our series, the 

diagnosis was suspected in only one case preoperatively (case 6) and this was based on 

imaging. Endocrine dysfunction was highly prevalent in our series with 6 out of the 8 patients 

found to have pre-operative deficiency in at least one pituitary hormonal axis. Case 8 presented 

with intraventricular haemorrhage and therefore his endocrine status prior to surgery was 

unknown. 

The radiographic features on MRI are similar to pituitary adenomas with the tumour being 

isointense on T1. However, unlike an adenoma, these tumours tend to have a missing posterior 

pituitary bright spot. This is likely to be due to the fact that these tumours arise from the 



neurohypophysis or the infundibulum and therefore the normal posterior pituitary gland cannot 

be seen separate to the tumour, however this also depends on the growth pattern of the tumour. 

They also tend to show avid and homogenous enhancement with gadolinium. (16,17) In our 

series the degree of enhancement varied considerably and was not always avid (Figure. 4 A 

and B). Flow voids could be seen in some of the cases (Figure. 4 C and Figure 6 C).  

In our series, all tumours were found to be firmer and more vascular than a typical adenoma, 

making the operation more challenging and total tumour resection more difficult to achieve. 

Bleeding is a common complication in these types of tumours, both intra-operatively and post-

operatively. One patient was reported to have died in the early post-operative period from 

haemorrhage. (18) Intra-operative haemorrhage often leads to subtotal resection as happened 

with case 4 in our series. Second stage procedure may be required to attempt full resection.(19) 

Some authors have reported pre-operative embolization prior to proceeding with re-operation 

for any residual or recurrent tumour. (20) 

Out of the reported cases of surgical complications, 50 cases report haemorrhage as a post-op 

complication. (13) We found one other reported case of a spindle cell oncocytoma which 

presented with apoplexy and intraventricular haemorrhage.(21) One case was reported as 

presenting with intermittent epistaxis from a nasopharyngeal mass.(22)  

When there is any suspicion that this might be the underlying diagnosis the surgeon should be 

aware that this may be very vascular and be prepared for this. Such tumours may be impossible 

to remove fully and also present an added risk of post-operative haemorrhage. 

 
 The endoscopic approach was more successful in our experience and both patients who had 

their tumour removed endoscopically had complete resection. On the other hand, from the three 

patients who had a microscopic resection, one experienced a recurrence, one was a partial 

resection and one was a complete but staged resection. All the tumours had a degree of 

suprasellar extension, and we find that the endoscope is more suited to achieve resection of 

such a component. However, the number of cases in our series is too small to support a 

difference in outcomes between the microscopic and endoscopic approach. Case 6 was 

suspected to have a non-adenomatous neoplasm and thus underwent an extended endoscopic 

approach, using long, zero and 30-degree endoscopes. The cavitron ultrasonic surgical 

aspirator (CUSA) was used in the endoscopic cases to debulk the tumour. 

 



Histology of all tumours revealed a moderately cellular neoplasm comprising fascicles of 

spindle-shaped cells. None of the tumours showed any obvious cytological atypia or brisk 

mitotic activity. The single GCT case (Case 7) showed granular cells on microscopy but with 

a similar immunohistochemistry profile to the other cases. All tumours also had low Ki-67 

proliferation index of around 3-5%. 

All tumours showed diffuse nuclear labelling for TTF-1 and variable labelling for EMA, S100 

and GFAP. These findings were similar to other reported case series of pituicytomas.(12) 

 

The clinical implications of a diagnosis of pituicytoma, spindle cell oncocytoma or GCT, are 

based on case reports and small case series. Long term follow-up is recommended by most 

authors due to the chance of recurrence especially due to the difficulty in achieving gross total 

resection.(11)(22) However, whether the chance of recurrence is higher than that of pituitary 

adenomas is not possible to tell. In our series there was one recurrence in a patient who was 

known to have a small residual postoperatively. The growth was noticed eight years after the 

surgical resection. Radiotherapy appears to have controlled this growth and a reduction in 

tumour size has been noticed. Other cases of successful radiotherapy to treat a recurrence have 

been reported. (4) Patients should be informed about the risk of recurrence and a conversation 

regarding radiotherapy to any tumour residual should be had. 

 

Conclusion 

 

Pituicytomas, spindle cell oncocytomas and GCTs are diagnosed histologically and imaging 

alone is not able to distinguish them from pituitary adenomas. Positive nuclear labelling for 

TTF-1 is a requirement for diagnosis. These are rare tumours and often operatively challenging. 

If at surgery, an unusually vascular and tough tumour is encountered, these tumours should be 

kept in mind. The aim should be complete resection, and, in our experience, this is more likely 

to be achieved endoscopically. Life-long follow-up is recommended as there is a higher chance 

of recurrence than with pituitary adenomas. Radiotherapy can be successful to treat recurrence. 

  



Figure captions: 

 

 Fig.1 Histology of spindle cell oncocytoma and pituicytoma 

On haematoxylin and eosin (H&E) stained sections the tumour cells in spindle cell oncocytoma 

(A, Case 2) are composed of cells with elongated nuclei and conspicuous eosinophilic 

cytoplasm, whilst in pituicytoma (B, Case 4), the tumour cells have elongated nuclei and 

indistinct cell boundaries. In both tumours there is diffuse nuclear immunoreactivity for TTF1 

(A1 and B1), and the Ki67 proliferation fraction assessed with MIB1 antibody is low (A2 and 

B2).  

Scale bar is 100µm in A, B, A2 and B2 and 200 µm in A1 and B1.  

 

Fig. 2 Case 2 A) Preoperative MRI coronal FLAIR image through sella. B) five years post- 

operative scan coronal T1 with gadolinium. C) eight years post-op scan showing increase in 

size of the residual tumour.  

 

Fig. 3 Case 4 A) Preoperative coronal T1 MRI scan showing sellar and suprasellar tumour. B) 

MRI scan obtained after the first operation, prior to further tumour debulking a few weeks later. 

C) Most recent follow-up scan showing no residual tumour. 

 

Fig. 4 – Case 5 (A and B) and Case 6 (C and D). There was variability in the degree of contrast 

enhancement. A) Case 5, Sagittal T1 MRI without gadolinium and B) with gadolinium. C) 

Case 6, axial T1 with gadolinium and D) sagittal T1 without contrast.  

 

Fig. 5 – Case 7 A) Preoperative sagittal T1 MRI showing a suprasellar lesion distinct from 

the pituitary gland. B) Axial T2 MRI, C) Coronal enhanced T1 MRI and D) Coronal T2 MRI 

showing the tumour to be in contact with the optic chiasm causing a mild superior visual field 

defect on the left. E) Humphrey visual field test. 

 

Fig. 6 – Case 8 - A) Sagittal MRI T1 sequence showing a suprasellar tumour extending into 

the third ventricle. B) Coronal T1 MRI with gadolinium showing avid enhancement. C) Axial 

T2 showing a solid tumour with flow voids representing blood vessels. 

  



References: 
1.  Louis DN, Perry A, Reifenberger G, von Deimling A, Figarella-Branger D, Cavenee 

WK, et al. The 2016 World Health Organization Classification of Tumors of the Central 

Nervous System: a summary. Acta Neuropathol (Berl). 2016;131(6):803–20.  

2.  Mete O, Lopes MB, Asa SL. Spindle cell oncocytomas and granular cell tumors of the 

pituitary are variants of pituicytoma. Am J Surg Pathol. 2013 Nov;37(11):1694–9.  

3.  Hagel C, Buslei R, Buchfelder M, Fahlbusch R, Bergmann M, Giese A, et al. 

Immunoprofiling of glial tumours of the neurohypophysis suggests a common pituicytic 

origin of neoplastic cells. Pituitary. 2017 Apr;20(2):211–7.  

4.  Lefevre E, Bouazza S, Bielle F, Boch A-L. Management of pituicytomas: a 

multicenter series of eight cases. Pituitary. 2018 Oct;21(5):507–14.  

5.  Billeci D, Marton E, Giordan E, Carraro V, Ronzon M, Rossi S. Spindle cell 

oncocytoma: Report of two cases with massive bleeding and review of the literature. J Clin 

Neurosci Off J Neurosurg Soc Australas. 2017 May;39:39–44.  

6.  Law-Ye B, Cholet C, Leclercq D. First Depiction of Flow Voids to Differentiate 

Pituicytomas from Giant Adenomas. World Neurosurg. 2018 Jan;109:304–6.  

7.  Ulm AJ, Yachnis AT, Brat DJ, Rhoton AL. Pituicytoma: report of two cases and clues 

regarding histogenesis. Neurosurgery. 2004 Mar;54(3):753-757-758.  

8.  Matyja E, Maksymowicz M, Grajkowska W, Olszewski W, Zieliński G, Bonicki W. 

Spindle cell oncocytoma of the adenohypophysis - a clinicopathological and ultrastructural 

study of two cases. Folia Neuropathol. 2010;48(3):175–84.  

9.  Ogiwara H, Dubner S, Shafizadeh S, Raizer J, Chandler JP. Spindle cell oncocytoma 

of the pituitary and pituicytoma: Two tumors mimicking pituitary adenoma. Surg Neurol Int. 

2011;2:116.  

10.  Cossu G, Dimitriou J, Brouland J-P, Daniel RT, Messerer M. An exceptional 

presentation of pituicytoma apoplexy: A case report. Oncol Lett. 2018 Jul;16(1):643–7.  

11.  Pirayesh Islamian A, Buslei R, Saeger W, Fahlbusch R. Pituicytoma: overview of 

treatment strategies and outcome. Pituitary. 2012 Jun;15(2):227–36.  

12.  Wang J, Liu Z, Du J, Cui Y, Fang J, Xu L, et al. The clinicopathological features of 

pituicytoma and the differential diagnosis of sellar glioma: The clinicopathology of 

pituicytoma. Neuropathology. 2016 Oct;36(5):432–40.  

13.  Guerrero-Pérez F, Marengo AP, Vidal N, Iglesias P, Villabona C. Primary tumors of 

the posterior pituitary: A systematic review. Rev Endocr Metab Disord. 2019 Jun;20(2):219–

38.  

14.  Brat DJ, Scheithauer BW, Fuller GN, Tihan T. Newly codified glial neoplasms of the 

2007 WHO Classification of Tumours of the Central Nervous System: angiocentric glioma, 

pilomyxoid astrocytoma and pituicytoma. Brain Pathol Zurich Switz. 2007 Jul;17(3):319–24.  

15.  Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, Burger PC, Jouvet A, et al. The 

2007 WHO classification of tumours of the central nervous system. Acta Neuropathol (Berl). 

2007 Aug;114(2):97–109.  

16.  Katsuta T, Inoue T, Nakagaki H, Takeshita M, Morimoto K, Iwaki T. Distinctions 

between pituicytoma and ordinary pilocytic astrocytoma. J Neurosurg. 2003 Feb;404–6.  

17.  Secci F, Merciadri P, Rossi DC, D’Andrea A, Zona G. Pituicytomas: radiological 

findings, clinical behavior and surgical management. Acta Neurochir (Wien). 2012 

Apr;154(4):649–57.  

18.  Guerrero-Pérez F, Vidal N, Marengo AP, Pozo CD, Blanco C, Rivero-Celada D, et al. 

Posterior pituitary tumours: the spectrum of a unique entity. A clinical and histological study 

of a large case series. Endocrine. 2019 Jan;63(1):36–43.  

19.  Kim YG, Park YS. Second-stage transsphenoidal approach (TSA) for highly vascular 

pituicytomas in children. Childs Nerv Syst ChNS Off J Int Soc Pediatr Neurosurg. 2015 



Jun;31(6):985–9.  

20.  Yoshida K, Toda M, Akiyama T, Takahashi S, Nishimoto M, Ozawa H, et al. 

Combined Endoscopic Endonasal and Video-microscopic Transcranial Approach with 

Preoperative Embolization for a Posterior Pituitary Tumor. World Neurosurg. 2018 

Nov;119:201–8.  

21.  Osman M, Wild A. Spindle Cell Oncocytoma of the Anterior Pituitary Presenting 

with an Acute Clinical Course Due To Intraventricular Hemorrhage. A Case Report and 

Review of Literature. Am J Case Rep. 2017 Aug 17;18:894–901.  

22.  Kloub O, Perry A, Tu P-H, Lipper M, Lopes MBS. Spindle cell oncocytoma of the 

adenohypophysis: report of two recurrent cases. Am J Surg Pathol. 2005 Feb;29(2):247–53.  

23.  Rotman JA, Kucharczyk W, Zadeh G, Kiehl T-R, Al-Ahmadi H. Spindle cell 

oncocytoma of the adenohypophysis: a case report illustrating its natural history with 8-year 

observation and a review of the literature. Clin Imaging. 2014 Aug;38(4):499–504.  

24.  Vellutini EAS, Becker PP, Godoy L, Guerreiro NC, Mattedi R, de Oliveira M. 

Epithelioid pituicytoma: An unusual case report. Surg Neurol Int. 2018;9(1):145.  

25.  Salge-Arrieta FJ, Carrasco-Moro R, Rodríguez-Berrocal V, Pian H, Martínez-San 

Millán JS, Iglesias P, et al. Clinical features, diagnosis and therapy of pituicytoma: an update. 

J Endocrinol Invest. 2019 Apr;42(4):371–84.  

26.  Chang T-W, Lee C-Y, Jung S-M, Lai H-Y, Chen C-T, Yeap M-C, et al. Correlations 

between clinical hormone change and pathological features of pituicytoma. Br J Neurosurg. 

2018 Sep 3;32(5):501–8.  

27.  Feng Z, Mao Z, Wang Z, Liao B, Zhu Y, Wang H. Non-adenomatous pituitary 

tumours mimicking functioning pituitary adenomas. Br J Neurosurg. 2018 Apr 18;1–5.  

28.  Nagata Y, Inoshita N, Fukuhara N, Yamaguchi-Okada M, Nishioka H, Yamada S. 

Low-Grade Glioma of the Neurohypophysis: Clinical Characteristics and Surgical Outcomes. 

World Neurosurg. 2018 Jun;114:e1225–31.  

29.  Shibuya M. Welcoming the new WHO classification of pituitary tumors 2017: 

revolution in TTF-1-positive posterior pituitary tumors. Brain Tumor Pathol. 2018 

Apr;35(2):62–70.  

30.  Shim HK, Cha SH, Cho WH, Park S-H. Pituicytoma with Significant Tumor 

Vascularity Mimicking Pituitary Macroadenoma. Brain Tumor Res Treat. 2017 

Oct;5(2):110–5.  

31.  Peron S, Mandelli J, Galante N, Colombo S, Locatelli D. Recurrent Pituicytoma with 

Pseudoaneurysm: Report of a Challenging Case. World Neurosurg. 2017 Sep;105:1043.e1-

1043.e5.  

32.  Yang X, Liu X, Li W, Chen D. Pituicytoma: A report of three cases and literature 

review. Oncol Lett. 2016 Nov;12(5):3417–22.  

33.  Chakraborti S, Mahadevan A, Govindan A, Sridhar K, Mohan NVS, Satish IR, et al. 

Pituicytoma: report of three cases with review of literature. Pathol Res Pract. 2013 Jan 

15;209(1):52–8.  

34.  Guo X, Fu H, Kong X, Gao L, Wang W, Ma W, et al. Pituicytoma Coexisting With 

Corticotroph Hyperplasia: Literature Review With One Case Report. Medicine (Baltimore). 

2016 Mar;95(10):e3062.  

35.  Cambiaso P, Amodio D, Procaccini E, Longo D, Galassi S, Camassei FD, et al. 

Pituicytoma and Cushing’s Disease in a 7-Year-Old Girl: A Mere Coincidence? Pediatrics. 

2015 Dec;136(6):e1632-1636.  

36.  Neidert MC, Leske H, Burkhardt J-K, Kollias SS, Capper D, Schrimpf D, et al. 

Synchronous pituitary adenoma and pituicytoma. Hum Pathol. 2016 Jan;47(1):138–43.  

37.  Teti C, Castelletti L, Allegretti L, Talco M, Zona G, Minuto F, et al. Pituitary image: 

pituicytoma. Pituitary. 2015 Oct;18(5):592–7.  



38.  Zygourakis CC, Rolston JD, Lee HS, Partow C, Kunwar S, Aghi MK. Pituicytomas 

and spindle cell oncocytomas: modern case series from the University of California, San 

Francisco. Pituitary. 2015 Feb;18(1):150–8.  

39.  Shenoy AS, Desai HM, Mehta JK. Pituicytoma: a case report with literature revisited. 

Indian J Pathol Microbiol. 2013 Jun;56(2):180–1.  

40.  Feng M, Carmichael JD, Bonert V, Bannykh S, Mamelak AN. Surgical management 

of pituicytomas: case series and comprehensive literature review. Pituitary. 2014 

Oct;17(5):399–413.  

41.  Tian Y, Yue S, Jia G, Zhang Y. Childhood giant pituicytoma: a report and review of 

the literature. Clin Neurol Neurosurg. 2013 Oct;115(10):1943–50.  

42.  Ida CM, Yan X, Jentoft ME, Kip NS, Scheithauer BW, Morris JM, et al. Pituicytoma 

with gelsolin amyloid deposition. Endocr Pathol. 2013 Sep;24(3):149–55.  

43.  Karamchandani J, Syro LV, Uribe H, Horvath E, Kovacs K. Pituicytoma of the 

neurohypophysis: analysis of cell proliferation biomarkers. Can J Neurol Sci J Can Sci 

Neurol. 2012 Nov;39(6):835–7.  

44.  Kosuge Y, Hiramoto J, Morishima H, Tanaka Y, Hashimoto T. Neuroimaging 

characteristics and growth pattern on magnetic resonance imaging in a 52-year-old man 

presenting with pituicytoma: a case report. J Med Case Reports. 2012 Sep 18;6:306.  

45.  Grote A, Kovacs A, Clusmann H, Becker AJ, Niehusmann P. Incidental pituicytoma 

after accidental head trauma--case report and review of literature. Clin Neuropathol. 2010 

Jun;29(3):127–33.  

46.  Furtado SV, Ghosal N, Venkatesh PK, Gupta K, Hegde AS. Diagnostic and clinical 

implications of pituicytoma. J Clin Neurosci Off J Neurosurg Soc Australas. 2010 

Jul;17(7):938–43.  

47.  Zhi L, Yang L, Quan H, Bai-ning L. Pituicytoma presenting with atypical histological 

features. Pathology (Phila). 2009;41(5):505–9.  

48.  Orrego JJ. Pituicytoma and isolated ACTH deficiency. Pituitary. 2009;12(4):371–2.  

49.  Newnham HH, Rivera-Woll LM. Images in clinical medicine. Hypogonadism due to 

pituicytoma in an identical twin. N Engl J Med. 2008 Dec 25;359(26):2824.  

50.  Koutourousiou M, Gardner P, Kofler J, Fernandez-Miranda J, Snyderman C, 

Lunsford L. Rare Infundibular Tumors: Clinical Presentation, Imaging Findings, and the Role 

of Endoscopic Endonasal Surgery in Their Management. J Neurol Surg Part B Skull Base. 

2012 Dec 31;74(1):001–11.  

51.  Rivero-Celada D, Barrera-Rojas M, Orduna-Martínez J, Lorente-Muñoz A, Alfaro-

Torres J, Alberdi-Viñas J. [Pituitary pituicytoma]. Neurocir Astur Spain. 2012 Jul;23(4):165–

9.  

52.  Huynh N, Stemmer-Rachamimov AO, Swearingen B, Cestari DM. Decreased vision 

and junctional scotoma from pituicytoma. Case Rep Ophthalmol. 2012 May;3(2):190–6.  

53.  Ellis JA, Tsankova NM, D’Amico R, Ausiello JC, Canoll P, Rosenblum MK, et al. 

Epithelioid pituicytoma. World Neurosurg. 2012 Jul;78(1–2):191.E1-7.  

54.  Yilmaz Ö, Turan A, Yiğit H, Duymuş M, Koşar U. Case of pituicytoma in childhood. 

Childs Nerv Syst ChNS Off J Int Soc Pediatr Neurosurg. 2012 Jan;28(1):11–2.  

55.  Kwon MJ, Suh Y-L. Pituicytoma with unusual histological features: Unusual 

pituicytoma. Pathol Int. 2011 Oct;61(10):598–602.  

56.  Zunarelli E, Casaretta GL, Rusev B, Lupi M. Pituicytoma with atypical histological 

features: are they predictive of unfavourable clinical course? Pathology (Phila). 2011 

Jun;43(4):389–94.  

57.  Chu J, Yang Z, Meng Q, Yang J. Pituicytoma: case report and literature review. Br J 

Radiol. 2011 Mar;84(999):e55-57.  

58.  Brandão RAS, Braga MH, de Souza A, Reis B, de Lima FF. Pituicytoma. Surg Neurol 



Int. 2010;1(1):79.  

59.  Mao Z, Xiao W, Wang H, Li Z, Huang Q, He D, et al. Pituicytoma: Report of two 

cases. Oncol Lett. 2011 Jan;2(1):37–41.  

60.  Phillips JJ, Misra A, Feuerstein BG, Kunwar S, Tihan T. Pituicytoma: 

characterization of a unique neoplasm by histology, immunohistochemistry, ultrastructure, 

and array-based comparative genomic hybridization. Arch Pathol Lab Med. 2010 

Jul;134(7):1063–9.  

61.  Nakasu Y, Nakasu S, Saito A, Horiguchi S, Kameya T. Pituicytoma. Two case 

reports. Neurol Med Chir (Tokyo). 2006 Mar;46(3):152–6.  

62.  Figarella-Branger D, Dufour H, Fernandez C, Bouvier-Labit C, Grisoli F, Pellissier 

JF. Pituicytomas, a mis-diagnosed benign tumor of the neurohypophysis: report of three 

cases. Acta Neuropathol (Berl). 2002 Sep;104(3):313–9.  

63.  Cenacchi G, Giovenali P, Castrioto C, Giangaspero F. Pituicytoma: Ultrastructural 

Evidence of a Possible Origin from Folliculo-Stellate Cells of the Adenohypophysis. 

Ultrastruct Pathol. 2001 Jan;25(4):309–12.  

64.  Schultz AB, Brat DJ, Oyesiku NM, Hunter SB. Intrasellar pituicytoma in a patient 

with other endocrine neoplasms. Arch Pathol Lab Med. 2001 Apr;125(4):527–30.  

65.  Brat DJ, Scheithauer BW, Staugaitis SM, Holtzman RN, Morgello S, Burger PC. 

Pituicytoma: a distinctive low-grade glioma of the neurohypophysis. Am J Surg Pathol. 2000 

Mar;24(3):362–8.  

66.  Rossi ML, Bevan JS, Esiri MM, Hughes JT, Adams CB. Pituicytoma (pilocytic 

astrocytoma). Case report. J Neurosurg. 1987 Nov;67(5):768–72.  

67.  Campbell RL, Zeman W, Joyner J. Spontaneous rhinorrhea due to pituicytoma. Case 

report. J Neurosurg. 1966 Aug;25(2):208–10.  

68.  Hurley TR, D’Angelo CM, Clasen RA, Wilkinson SB, Passavoy RD. Magnetic 

Resonance Imaging and Pathological Analysis of a Pituicytoma. Neurosurgery. 1994 Aug 

1;35(2):314–7.  

69.  Lima A, Antunes L, Tome F. Pituicytoma or granularcell myoblastoma of the 

pituitary gland? Report of case. J Neurosurg. 1960 Jul;17:778–82.  

70.  Liss L. Pituicytoma, a tumor of the hypothalamus; clinicopathological report of a 

case. AMA Arch Neurol Psychiatry. 1958 Nov;80(5):567–76.  

71.  Sosa S, Danilowicz K, González Abbati S, Sevlever G. [Pituitary spindle cell 

oncocytoma]. Medicina (Mex). 2018;78(1):33–6.  

72.  Manoranjan B, Koziarz A, Kameda-Smith MM, Provias JP. Multiple recurrences 

require long-term follow-up in patients diagnosed with spindle cell oncocytoma of the sella 

turcica. J Clin Neurosci. 2017 Sep;43:134–46.  

73.  Sali A, Epari S, Tampi C, Goel A. Spindle cell oncocytoma of adenohypophysis: 

Review of literature and report of another recurrent case: Recurrent spindle cell oncocytoma. 

Neuropathology. 2017 Dec;37(6):535–43.  

74.  Kong X, Li D, Kong Y, Zhong D. Malignant adenohypophysis spindle cell 

oncocytoma with repeating recurrences and a high Ki-67 index: Medicine (Baltimore). 2017 

Jan;96(4):e5657.  

75.  Hasiloglu ZI, Ure E, Comunoglu N, Tanriover N, Oz B, Gazioglu N, et al. New 

radiological clues in the diagnosis of spindle cell oncocytoma of the adenohypophysis. Clin 

Radiol. 2016 Sep;71(9):937.e5-937.e11.  

76.  Guadagno E, Cervasio M, Di Somma A, Califano M, Solari D, Del Basso De Caro M. 

Essential role of ultrastructural examination for spindle cell oncocytoma: Case report of a 

rare neoplasm and review of the literature. Ultrastruct Pathol. 2016;40(2):121–4.  

77.  Vuong HG, Kondo T, Tran TM, Oishi N, Nakazawa T, Mochizuki K, et al. Spindle 

cell oncocytoma of adenohypophysis: Report of a case and immunohistochemical review of 



literature. Pathol Res Pract. 2016 Mar;212(3):222–5.  

78.  Inoue R, Aoki M, Matsumoto Y, Haraoka S, Kazekawa K, Nabeshima K. Prolactin-

producing pituitary adenoma with atypical spindle cell morphology: a case report. World J 

Surg Oncol. 2015 Jul 31;13:229.  

79.  Mu Q, Yu J, Qu L, Hu X, Gao H, Liu P, et al. Spindle cell oncocytoma of the 

adenohypophysis: two case reports and a review of the literature. Mol Med Rep. 2015 

Jul;12(1):871–6.  

80.  Fujisawa H, Tohma Y, Muramatsu N, Kida S, Kaizaki Y, Tamamura H. Spindle Cell 

Oncocytoma of the Adenohypophysis With Marked Hypervascularity. Neurol Med Chir 

(Tokyo). 2012;52(8):594–8.  

81.  Singh G, Agarwal S, Sharma MC, Suri V, Sarkar C, Garg A, et al. Spindle cell 

oncocytoma of the adenohypophysis: report of a rare case and review of literature. Clin 

Neurol Neurosurg. 2012 Apr;114(3):267–71.  

82.  Romero-Rojas AE, Melo-Uribe MA, Barajas-Solano PA, Chinchilla-Olaya SI, 

Escobar LIR, Hernandez-Walteros DM. Spindle cell oncocytoma of the adenohypophysis. 

Brain Tumor Pathol. 2011 Oct;28(4):359–64.  

83.  Vajtai I, Beck J, Kappeler A, Hewer E. Spindle cell oncocytoma of the pituitary gland 

with follicle-like component: organotypic differentiation to support its origin from folliculo-

stellate cells. Acta Neuropathol (Berl). 2011 Aug;122(2):253–8.  

84.  Mlika M, Azouz H, Chelly I, Saïd IB, Jemel H, Haouet S, et al. Spindle cell 

oncocytoma of the adenohypophysis in a woman: a case report and review of the literature. J 

Med Case Reports [Internet]. 2011 Dec [cited 2019 Oct 31];5(1). Available from: 

https://jmedicalcasereports.biomedcentral.com/articles/10.1186/1752-1947-5-64 

85.  Borges MT, Lillehei KO, Kleinschmidt-DeMasters BK. Spindle cell oncocytoma with 

late recurrence and unique neuroimaging characteristics due to recurrent subclinical 

intratumoral bleeding. J Neurooncol. 2011 Jan;101(1):145–54.  

86.  Demssie YN, Joseph J, Dawson T, Roberts G, de Carpentier J, Howell S. Recurrent 

spindle cell oncocytoma of the pituitary, a case report and review of literature. Pituitary. 2011 

Dec;14(4):367–70.  

87.  Dahiya S, Sarkar C, Hedley-Whyte ET, Sharma MC, Zervas NT, Sridhar E, et al. 

Spindle cell oncocytoma of the adenohypophysis: report of two cases. Acta Neuropathol 

(Berl). 2005 Jul;110(1):97–9.  

88.  Roncaroli F, Scheithauer BW, Cenacchi G, Horvath E, Kovacs K, Lloyd RV, et al. 

“Spindle cell oncocytoma” of the adenohypophysis: a tumor of folliculostellate cells? Am J 

Surg Pathol. 2002 Aug;26(8):1048–55.  

89.  Witte HM, Riecke A, Saeger W, Hackenbroch C, Mathieu R, Mauer UM, et al. 

Spindle cell oncocytoma of the neurohypophysis with metastasis to the sphenoparietal sinus 

and immunohistochemical negativity for S100 and epithelial membrane antigen (EMA). Br J 

Neurosurg. 2018 Nov 15;1–6.  

90.  Polasek JB, Laviv Y, Nigim F, Rojas R, Anderson M, Varma H, et al. Granular cell 

tumor of the infundibulum: a systematic review of MR-radiography, pathology, and clinical 

findings. J Neurooncol. 2018 Nov;140(2):181–98.  

91.  Zhang Y, Teng Y, Zhu H, Lu L, Deng K, Pan H, et al. Granular Cell Tumor of the 

Neurohypophysis: 3 Cases and a Systematic Literature Review of 98 Cases. World 

Neurosurg. 2018 Oct;118:e621–30.  

92.  Bello CT, Cipriano P, Henriques V, Duarte JS, Marques CC. Granular cell tumour of 

the neurohypophysis: an unusual cause of hypopituitarism. Endocrinol Diabetes Metab Case 

Rep [Internet]. 2018 Apr 27 [cited 2019 Oct 31];2018. Available from: 

https://edm.bioscientifica.com/view/journals/edm/2018/1/EDM17-0178.xml 

93.  Han F, Gao L, Wang Y, Jin Y, Lv Y, Yao Z, et al. Clinical and imaging features of 



granular cell tumor of the neurohypophysis: A retrospective analysis. Medicine (Baltimore). 

2018 Mar;97(9):e9745.  

94.  Jiang B, Shi X, Fan C. Sellar and suprasellar granular cell tumor of the 

neurohypophysis: A rare case report and review of the literature. Neuropathol Off J Jpn Soc 

Neuropathol. 2018 Jun;38(3):293–9.  

95.  Yang G-Z, Li J. Granular Cell Tumor of the Neurohypophysis With TFE-3 

Expression: A Rare Case Report. Int J Surg Pathol. 2017 Dec;25(8):751–4.  

96.  Liu H-L, Huang B-Y, Zhang M-S, Wang H-R, Qu Y-M, Yu C-J. Sellar and 

Suprasellar Granular Cell Tumor of Neurohypophysis. Chin Med J (Engl). 2017 Mar 

20;130(6):741–3.  

97.  Gagliardi F, Spina A, Barzaghi LR, Bailo M, Losa M, Terreni MR, et al. Suprasellar 

granular cell tumor of the neurohypophysis: surgical outcome of a very rare tumor. Pituitary. 

2016 Jun;19(3):277–85.  

98.  Piccirilli M, Maiola V, Salvati M, D’Elia A, Di Paolo A, Campagna D, et al. Granular 

cell tumor of the neurohypophysis: a single-institution experience. Tumori. 2014 

Aug;100(4):160e–4e.  

99.  Shizukuishi T, Abe O, Haradome H, Fukushima T, Katayama Y, Sugitani M. 

Granular cell tumor of the neurohypophysis with optic tract edema. Jpn J Radiol. 2014 

Mar;32(3):179–82.  

100.  Saiegh L, Odeh M, Sheikh-Ahmad M, Reut M, Ram Z, Shechner C. Granular cell 

tumor of the neurohypophysis: case report and review of the literature. Neuro Endocrinol 

Lett. 2013;34(5):331–8.  

101.  Mumert ML, Walsh MT, Chin SS, Couldwell WT. Cystic granular cell tumor 

mimicking Rathke cleft cyst. J Neurosurg. 2011 Feb;114(2):325–8.  

102.  Policarpio-Nicolas MLC, Le BH, Mandell JW, Lopes MBS. Granular cell tumor of 

the neurohypophysis: report of a case with intraoperative cytologic diagnosis. Diagn 

Cytopathol. 2008 Jan;36(1):58–63.  

103.  Menon G, Easwer HV, Radhakrishnan VV, Nair S. Symptomatic granular cell tumour 

of the pituitary. Br J Neurosurg. 2008 Feb;22(1):126–30.  

104.  Popovic V, Pekic S, Skender-Gazibara M, Salehi F, Kovacs K. A large sellar granular 

cell tumor in a 21-year-old woman. Endocr Pathol. 2007;18(2):91–4.  

105.  Kobayashi TK, Bamba M, Oka H, Hino A, Fujimoto M, Katsumori T, et al. Granular 

cell tumour of the neurohypophysis on cytological squash preparations. Cytopathol Off J Br 

Soc Clin Cytol. 2006 Jun;17(3):153–4.  

106.  Aquilina K, Kamel M, Kalimuthu SG, Marks JC, Keohane C. Granular cell tumour of 

the neurohypophysis: a rare sellar tumour with specific radiological and operative features. 

Br J Neurosurg. 2006 Feb;20(1):51–4.  

107.  Benites Filho PR, Sakamoto D, Machuca TN, Serapião MJ, Ditzel L, Bleggi Torres 

LF. Granular cell tumor of the neurohypophysis: report of a case with unusual age 

presentation. Virchows Arch Int J Pathol. 2005 Sep;447(3):649–52.  

108.  Lee C-C, Liu C-H, Wei C-P, How S-W. Symptomatic granular cell tumor of the 

neurohypophysis. J Formos Med Assoc Taiwan Yi Zhi. 2004 Jan;103(1):58–62.  

109.  Rhee JS, Wackym PA, Hague K, Wolfe D, King WA. Granular cell tumor of the 

pituitary fossa. Ann Otol Rhinol Laryngol. 2002 Aug;111(8):754–8.  

110.  Bubl R, Hugo HH, Hempelmann RG, Barth H, Mehdorn HM. Granular-cell tumour: a 

rare suprasellar mass. Neuroradiology. 2001 Apr;43(4):309–12.  

111.  Iglesias A, Arias M, Brasa J, Páramo C, Conde C, Fernandez R. MR imaging findings 

in granular cell tumor of the neurohypophysis: a difficult preoperative diagnosis. Eur Radiol. 

2000 Nov 24;10(12):1871–3.  

112.  Kasashima S, Oda Y, Nozaki J, Shirasaki M, Nakanishi I. A case of atypical granular 



cell tumor of the neurohypophysis. Pathol Int. 2000 Jul;50(7):568–73.  

113.  Losa M, Saeger W, Mortini P, Pandolfi C, Terreni MR, Taccagni G, et al. 

Acromegaly associated with a granular cell tumor of the neurohypophysis: a clinical and 

histological study. Case report. J Neurosurg. 2000 Jul;93(1):121–6.  

114.  Nishio S, Takeshita I, Yoshimoto K, Yamaguchi T. Granular cell tumor of the 

pituitary stalk. Clin Neurol Neurosurg. 1998 Jun;100(2):144–7.  

115.  Schaller B, Kirsch E, Tolnay M, Mindermann T. Symptomatic granular cell tumor of 

the pituitary gland: case report and review of the literature. Neurosurgery. 1998 

Jan;42(1):166-170-171.  

116.  Ji CH, Teng MM, Chang T. Granular cell tumour of the neurohypophysis. 

Neuroradiology. 1995 Aug;37(6):451–2.  

117.  Cone L, Srinivasan M, Romanul FC. Granular cell tumor (choristoma) of the 

neurohypophysis: two cases and a review of the literature. AJNR Am J Neuroradiol. 1990 

Apr;11(2):403–6.  

118.  Cusick JF, Ho KC, Hagen TC, Kun LE. Granular-cell pituicytoma associated with 

multiple endocrine neoplasia type. J Neurosurg. 1982 Apr;56(4):594–6.  

119.  Becker DH, Wilson CB. Symptomatic parasellar granular cell tumors. Neurosurgery. 

1981 Feb;8(2):173–80.  

120.  Massie AP. A granular-cell pituicytoma of the neurohypophysis. J Pathol. 1979 

Oct;129(2):53–6.  

121.  Doron Y, Behar A, Beller AJ. GRANULAR-CELL “MYOBLASTOMA” OF THE 

NEUROHYPOPHYSIS. J Neurosurg. 1965 Jan;22:95–9.  

 



 



 

 



  

  

  

Left Right 

A B 

C D 

E 





Table 2 – Summary of case reports and case series in the literature reporting the management 
and outcomes of Pituicytomas, Spindle cell Oncocytomas and Granular cell tumours.  

Tumour 
Type 

Number of Cases Largest 
Case 
series  

Received 
Radiotherapy 

Residual Recurrence

Pituicytoma 135 
49 single case reports, 
21 short case series 
(1-54) 

11 10 41 6 

Spindle cell 
Oncocytoma

50 
21 single case reports, 
10 Short case series 
(1,3,8,9) (55-80)  

5 9 28 1 

Granular 
cell tumour 

69 
27 single case reports, 
11 short case series 
(1,7,9,81-112)  

10 6 19 5 



Table 1 

Case Histological 

diagnosis 

Age  

Gender 

Presentation

Year 

Surgery Full 

clearance 

Recurrence Follow 

up  

1  Pituicytoma 55 

M 

Hypogonadotrophic 

hypogonadism 

2004 

Microscopic Yes N/A N/A 

2  Spindle cell 

Oncocytoma 

55 

F 

Incidental 

2009 

Microscopic No Yes 9 years 

3 Spindle cell 

Oncocytoma 

71 

M 

Incidental 

2010 

Microscopic Yes No 4 years 

4 Pituicytoma 80 

F 

Visual disturbance 

(bitemporal 

hemianopia) 

2016 

Microscopic 

(Re-do 3 

weeks later) 

No No 3 years 

5 Pituicytoma 56 

M 

Hypogonadotrophic 

hypogonadism 

2015 

Endoscopic Yes No 4 years 

6 Pituicytoma 44 

M 

Incidental 

2016 

Endoscopic Yes No 2 years 

7 Granular cell 

tumour 

36 

F 

Incidental 

2019 

Endoscopic Yes No 6 

months 

8 Pituicytoma 56 

M 

Intraventricular 

haemorrhage 

2018 

Endoscopic 

biopsy 

N/A No N/A 

Summary of eight tumours of the neurohypohysis (5 Pituicytoma, 2 Spindle cell oncocytoma 

and 1 GCT) managed at a single Neurosurgical centre.  


